Searching PAJ 



Page 1 of 2 




PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001-203529 
(43)Date of publication of application : 27.07.2001 



(51)Int.CI. H010 13/08 

H010 23/00 



(21) Application number : 2000-012557 (71)Applicant : MATSUSHITA ELECTRIC IND CO LTD 

(22) Date of filing : 21 .01 .2000 (72)Inventor : SHHBA KENGO 

YOSHINOMOTO ATSUSHI 
ONAKA YOSHIO 
GOTO KAZUHIDE 



(54) ANTENNA AND ANTENNA SYSTEM AND ELECTRONIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna with a small 
size, a high gain and high reliability that is capable of surface 
mount. 

SOLUTION: A radiation electrode 2 is mounted on one major side 
of a board 1 . an earth electrode 6 is mounted on the other major 
side of the board 1 opposed to the major side, a fixing electrode 7 
is mounted on the side face of the board, and a feeding strip 
electrode is mounted on the side face and both the major sides of 
the board, which is electrically connected to the radiation electrode 
2, not is contact with the earth electrode 6, has an inductive 
component and a capacitive component between the radiation 
electrode 2 and the earth electrode 6 and acts like a matching 
circuit. 
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♦ NOTICES ♦ 




JPO and NCIPI are not responsible for any 
damages caused by tbe use of tbis translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A substrate, the radiation electrode countered and prepared in one principal plane of said substrate, 
and the ground electrode countered and prepared in the principal plane of another side of said substrate, While 
connecting with said radiation electrode electrically and being prepared at least for the both sides of one [ said ] 
principal plane and the side face of said substrate moreover, said groimd electrode is equipped with the electric 
supply means formed in non-contact. The antenna characterized by having a capacitance component in said 
electric supply means, between said radiation electrodes and said electric supply means, and said each of ground 
inter-electrode while said electric supply means has an inductance component. 

[Claim 2] The antenna according to claim 1 characterized by having the part which said electric supply means 
and said radiation electrode coimter through said slit by prepeiring a slit in the both sides of said electric supply 
means in the electric supply means on one principal plane of a substrate. 

[Claim 3] An electric supply means is an antenna claim 1 and given [ any 1 ] in two characterized by having 
with the 1st feeder established in the principal plane in which the radiation electrode of a substrate was formed, 
the 2nd feeder prepared on the side face which adjoined said principal plane, and the electric supply section 
prepared in said principal plane and principal plane of the opposite side. 

[Claim 4] An antenna claim 1 characterized by aiming at transmission and reception of the electric wave which 
consists an electric supply means of a circularly-polarized wave of two or more preparations - given [ any 1 ] in 
three. 

[Claim 5] Specific-inductive-capacity epsilonr of a substrate is an antenna claim 1 characterized by or more 4 
being 1 50 or less - given [ any 1 ] in foxir. 

[Claim 6] An antenna claim 1 characterized by setting surface roughness of a substrate to 50 micrometers or 
less - given [ any 1 ] in five. 

[Claim 7] An antenna claim 1 characterized by making sintered density into 92% or more while constituting a 
substrate fi-om a ceramic - given [ any 1 ] in six. 

[Claim 8] An eintenna claim 1 characterized by a dielectric dissipation factor constituting a substrate firom 0.005 
or less resin - given [ any 1 ] in seven. 

[Claim 9] An antenna claim 1 characterized by giving at least one side of beveling processing or taper 
processing to the comer of a substrate - given [ any 1 ] in eight. 

[Claim 10] The antenna according to claim 9 characterized by setting R of C beveling to 0.1mm or more while 
adopting C beveling processing as beveling processing. 

[Claim 1 1] The antenna according to claim 1 to 10 characterized by for resistivity using an electrode material as 
the metallic material below lxl0-4ohmcm, and setting electrode thickness to 0.01 micrometers - 50 
micrometers. 

[Claim 12] The antenna characterized by considering as a configuration equipped with said antenna which it 
comes to indicate to claims 1-11, and the coaxial cable which joins a low noise amplifier substrate to the rear- 
face side of the ground electrode of said antenna, and performs current supply to said low noise amplifier 
substrate, and transfer of an I/O signal. . 

[Claim 13] The wireless receiving set which is equipment which receives a satellite or the data sent by wireless 
from a terrestrial base station, and is characterized by having an antenna claim 1 - given [ any 1 ] in 12, a means 
to restore to the input signal which received with said antenna, and to generate a data signal, and a means to 
output said data signal as voice or an image. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the antenna, antenna equipment, and electronic equipment 
using the microstrip used as an antenna for navigation, such as mobile communications, such as wireless data 
transmission and satellite communication, and GPS. 
[0002] 

[Description of the Prior Art] In recent years, the microstrip antenna used as an antenna for the navigation 
2.4GHz band wireless LAN, for [ DAB and GPS ] satellites, etc. came to be used widely, it — this antenna — the 
conventional line — it is because it contributed to the miniaturization of a device, and thin shape-ization greatly 
since small and thin-shape-izing were possible compared with an antenna. However, as shown in JP,5- 
199032,A, as for the conventional microstrip antenna, it was common to have used the electric supply pin of the 
shape of a rivet which consists of a metallic conductor as an electric supply means to a radiation electrode. 
[0003] 

[Problem(s) to be Solved by the Invention] Automatic moimting is difficult, and since the electric-supply pin 
has projected to the substrate exterior, when there are troubles ~ consideration special at the time of 
transportation is needed, and it is hard to deal with it ~ since the constraint which comes from impedance 
matching is, with the microstrip antenna which supplies electric power by such electric-supply pin, it is surely 
very difficult in the thing of a substrate it prepares in a center section mostly, and a colander is not obtained but 
connection with an external circuit prepares [ a thing ] the electric-supply section for an electric-supply pin in 
the easiest substrate edge. 

[0004] Moreover, although the laminating antenna is also proposed as an object for surface mounting, since this 
laminating antenna is calcinated where an electrode is inserted between ceramic substrates, its baking 
conditions are very severe and the incidence rate of a poor process is very high [ an anteima / a production 
facility is excessive and a manufacturing cost is high, and ]. Furthermore, there was a trouble said that 
adjustment of a property when it calcinates and the property of the done antenna has shifted from criteria is very 
difficult. 

[0005] This invention solves the above-mentioned conventional technical problem, does not have an electric 
supply pin, and automatic mounting is possible, and manufacture is easy, and the yield is high, and it aims at 
offering an antenna with still easier property adjustment, antenna equipment, and electronic equipment. 
[0006] 

[Means for Solving the Problem] The radiation electrode which this invention countered one principal plane of 
a substrate and a substrate, and was prepared. It connects with the ground electrode countered and prepared in 
the principal plane of another side of a substrate, and a radiation electrode electrically. And while being 
prepared for the both sides of one [ at least ] principal plane and the side face of a substrate, and a ground 
electrode is equipped with the electric supply means formed in non-contact and an electric supply means has an 
inductance component It considered as the configuration which has a capacitance component in an electric 
supply means, between radiation electrodes and an electric supply means, and each ground inter-electrode. 
[0007] 

[Embodiment of the Invention] The radiation electrode which invention according to claim 1 countered one 
principal plane of a substrate and said substrate, and was prepared, It connects with the groimd electrode 
countered and prepared in the principal plane of another side of said substrate, and said radiation electrode 
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electrically. And while being iHpared at least for the both sides of one [ IBr] principal plane and the side face 
of said substrate, and said ground electrode is equipped with the electric supply means formed in non-contact 
and said electric supply means has an inductance component By having a capacitance component in said 
electric supply means, between said radiation electrodes and said electric supply means, and said each of ground 
inter-electrode, there is no electric supply pin, automatic mounting is possible, and manufacture is easy, the 
yield is high and it becomes still easier to property adjust it. 

[0008] In the electric supply [ set invention according to claim 2 to claim 1 , and ] means on one principal plane 
of a substrate Through said slit, by having the part which said electric supply means and said radiation electrode 
counter by preparing a slit in the both sides of said electric supply means the 1st of effectiveness By lengthening 
the die length of an electric supply means effectually, it is being able to take the own large inductance 
component of an electric supply means. It can prevent that make an electric supply means thin too much by this 
in order to earn a part for an inductance, and loss increases. The 2nd of effectiveness is being able to adjust an 
electric supply means and a radiation inter-electrode joint capacity. What is necessary is to extend slit width to 
make joint capacity small, and just to narrow eight slits to enlarge. The 3rd is being able to make it easier to 
lower the clock frequency of an antenna and to miniaturize. 

[0009] In claims 1 and 2, by having an electric supply means with the 1st feeder established in the principal 
plane in which the radiation electrode of a substrate was formed, the 2nd feeder prepared on the side face which 
adjoined said principal plane, and the electric supply section prepared in said principal plane and principal plane 
of the opposite side, surface mounting becomes easy and, moreover, invention according to claim 3 can 
suppress dispersion in a property. 

[0010] Invention according to claim 4 can offer the flat antenna which can transmit and receive the electric 
wave which consists an electric supply means of a circularly-polarized wave of two or more preparations and in 
which small automatic mounting is possible in claims 1-3. 

[001 1] In claims 1-4, by having set surface roughness of a substrate to 50 micrometers or less, invention 
according to claim 5 can prevent the fall of Q value, and can raise the gain of an antenna. 
[0012] In claims 1 and 5, when specific-inductive-capacity epsilonr of a substrate carries out to 150 or less [ 4 
or more ], invention according to claim 6 can promote the miniaturization of an anteima, can make the band of 
resonance frequency large, and can suppress dispersion in a property ftirther. 

[0013] while invention according to claim 7 can raise a mechanical strength by having made sintered density 
into 92% or more in claims 1-6 while constituting the substrate from a ceramic, the property which was good as 
for workability etc. and was further stabilized can be acquired — the fall of Q value and decline in specific 
inductive capacity can both be prevented. 

[0014] invention according to claim 8 can acquire the property which attained lightweight-ization, was good as 
for workability etc. and was further stabilized in claims 1-7, maintaining a mechanical strength, when the 
dielectric dissipation factor constituted the substrate from 0.005 or less resin — the fall of Q value and decline in 
specific inductive capacity can both be prevented. 

[001 5] In claims 1-8, since invention according to claim 9 can prevent the big chip of the comer of a plate by 
giving at least one side of beveling processing or taper processing to the comer of a substrate, it is in the middle 
of use, the property of an antenna changes a lot, and fault does not produce it. 

[0016] In claim 9, certain moreover, invention according to claim 10 can produce an antenna with sufficient 
productivity by having set R of C beveling to 0.1mm or more while adopting C beveling processing as beveling 
processing. 

[0017] in claims 1-10, resistivity uses an electrode material as the metallic material below lxl0-4ohmcm, and 
invention according to claim 1 1 sets electrode thickness to 0.01 micrometers - 50 micrometers — a fall and 
conductor of Q value — a disadvantage increment can be prevented, it is low loss and the antenna of high 
interest profit can be obtained. 

[001 8] Invention according to claim 12 joins a low noise amplifier substrate to the rear- face side of the groimd 
electrode of an antenna and said antenna in claims 1-10. By having considered as the configuration equipped 
with the coaxial cable which performs current supply to said low noise amplifier substrate, and transfer of an 
I/O signal, said antenna can be held to stability and an efficient transceiver property can be acquired. Moreover, 
the electric wave which an antenna transmits and receives is amplified efficiently, and an exchange of a digital 
disposal circuit and a signal can be performed certainly. 
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[0019] invention according tc^^m 13 ~ a satellite — or It is equipment ilBlh receives the data sent by 
wireless from a terrestrial base station. An antenna claim 1 - given [ any 1 ] in 12, a means to restore to the input 
signal which received with said antenna, and to generate a data signal, and said data signal — voice — or While 
limitation of an arrangement location etc. decreasing and becoming easy to carry out the layout of equipment 
etc. by having a means to output as an image, data commvmication can be performed certainly. Moreover, since 
an antenna has very big endurance, the installation conditions of wireless LAN equipment become wide range. 
Furthermore, since an antenna does not project greatly outside, faults, such as breakage, do not arise. 
[0020] Hereafter, the gestalt of the thing operation in this invention is explained. 
[0021] Drawing 1 , and 2 and 3 are the surface perspective view showing the antenna in the gestalt of 1 
operation of this invention, a rear-face perspective view, and a side elevation by the side of an electric supply 
means, respectively. 

[0022] 1 is a substrate and a substrate 1 consists of dielectric materials in drawing 1 , and 2 and 3. As for 
specific-inductive-capacity epsilonr of a substrate 1 , it is desirable that it is [ or more 4 ] 1 50 (1 30 or less 
[Preferably / 18 or more ]) or less. If specific-inductive-capacity epsilonr of a substrate 1 is smaller than 4, a 
substrate 1 becomes large too much, an antenna cannot be miniaturized, but if specific-inductive-capacity 
epsilonr is larger than 150, a resonance frequency band becomes narrow too much, and while a resonance 
frequency band separates and being able to acquire a predetermined property neither according to the difference 
in a little presentation, nor generating of a chip etc., the fault that dispersion in a property becomes large will 
arise. 

[0023] Moreover, there are few falls of specific- inductive-capacity epsilonr in or more 4 12 or less field of Q 
value, and 0.005 or less resin substrate is suitably used for a dielectric dissipation factor as a substrate 1, and 
0.005 or less ceramic substrate is similarly used for a dielectric dissipation factor with few falls of Q value 
suitably as a substrate 1 in or more 6 150 or less field. 

[0024] As a concrete component of a substrate 1 , ceramic substrates, such as resin system substrates, such as 
glass/fluororesin, glass / heat-curing PPO resin, BT resin, a ceramic powder PTFE laminate, and a 
ceramic/whisker, forsterite, an alumina system, a titanic-acid magnesixmi system and a titanic-acid calcium 
system, a zirconia tin titanium system, a barium titanate system, and lead, a calcium titanium system, etc. are 
mentioned. It is desirable to use a ceramic, when it takes into consideration that weatherability is good, and a 
mechanical strength is large and cheap also in these components. When using a ceramic as a component of a 
substrate, in order to enlarge deflective strength etc., 92% or more (preferably 95% or more) of sintered density 
is desirable. If sintered density is 92% or less, the fall of Q value and specific-inductive-capacity epsilonr may 
fall, and fault will arise. 

[0025] Moreover, in order to control dispersion in the property in an interface with the electrode mentioned 
later, as for the surface roughness of a substrate 1, it is desirable to be referred to as 50 micrometers or less 
(especially preferably 10 micrometers or less, still more preferably 5 micrometers or less), if surface roughness 
is 50 micrometers or more ~ the conductor of an electrode — while making loss increase and causing the fall of 
the absolute gain of an antenna, it may become the dispersion factor of an effective dielectric constant, a gap of 
the resonance frequency of an antenna may be caused, and the antenna gain in a desired frequency may fall 
[0026] The configuration of a substrate 1 can be made drawing 1 , rectangular tabular one as shown in 2 and 3, 

and polygon tabular (a cross section a triangle, a square, a pentagon ). When considering as polygon tabular 

at this time, it is desirable for each side to be in abbreviation etc. by carrying out, and to consider as the shape of 
a polygon in respect of moimting nature or a property. 

[0027] Moreover, although equalization of a property or stabilization of a property can be performed with the 
gestalt of this operation by making thickness of a substrate 1 into homogeneity (the thickness of a center section 
and an edge being almost the same), the thickness of a substrate 1 may be changed between predetermined parts 
according to an operating condition, the class of machine used, etc. That is, for example, two or more crevices 
and level difference sections can be formed in a substrate 1 , thickness of one edge of a substrate 1 can be made 
thicker than the thickness of the edge of the opposite side, or it can be made thin. 

[0028] Furthermore, it can prevent that a big chip etc. occurs in comer Ic of a substrate 1 , and a property 
changes to it by giving beveling, a taper, etc. to the comer of a substrate 1 . 

[0029] Therefore, most things changed to the comer of a substrate 1 when the chip on the way to comer Ic of a 
substrate 1 with big transmission and receiving property arises by giving beveling, a taper, etc. beforehand are 
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lost as mentioned above. 

[0030] When it takes into consideration that productivity and positive comer processing can be performed etc. 
at this time, it is desirable to perform C beveling or R processing. Even if a little impact etc. joins a substrate 1 
by setting comer processing by C beveling at this time, and R processing to O.lnrai or more (preferably 0.2mm 
or more), even if such a big impact that it is lost and a substrate 1 is missing etc. is added, most generating of 
the chip of the comer of a substrate 1 etc. generates only only few chips, but neither transmission nor a big 
change of a receiving property produces it. Although this substrate 1 needs beveling, taper processing, etc., 
especially when the ceramic which a chip tends [ comparatively ] to generate as mentioned above is used 
whatever the ingredient which constitutes a substrate 1, they are effective. Furthermore, the big chip of a comer 
can be prevented as a gestalt of other operations by preparing the resin of the organic system which performs 
chip prevention to the comer of a substrate 1 etc., without performing C beveling and taper processing to the 
comer of a substrate 1 . 

[0031] By performing such chip preventive measures, the poor process by generating of a chip can be controlled 
and the productivity and the yield of an antenna can be raised. 

[0032] Moreover, since a dimension can be made into min while making clock frequency of an antenna the 
optimal by fulfilling the following conditions, when LI (cm) and die length are set to L2 (cm) and thickness is 
set to L3 (cm) for the width of face of an antenna, while being able to supply an antenna to stability, gain and 
bandwidth are securable proper. 
[0033] 

0.7xlambda0/(2xepsilonrl/2) <=Ll<=2.0xlambdaO/ (2xepsilonrl/2) 
0.7xlambda0/(2xepsilonrl/2) <=L2<=2.0xlambdaO/ (2xepsilonrl/2) 

0.08 <=L3 <=0.5 ~ here, the specific inductive capacity of the component of the substrate 1 with which epsilonr 
uses the free space wave length (unit: cm) in the center frequency at the time of lambda 0 operating an antenna 
for an antenna is expressed. If less than the above-mentioned range in thickness L3, while the mechanical 
strength of the antenna itself becoming low and becoming easy to generate a crack etc., the fall of gain and 
reduction of bandwidth will be caused and, as for transmission and reception of the stable electric wave, they 
will become impossible. Moreover, if it exceeds the above-mentioned range, an antenna configuration will 
become large too much and will spoil the merit of a miniaturization and thin-shape-izing. 

[0034] In drawing 1 , and 2 and 3, 2 is the radiation electrode of the shape of a rectangle equipped with the **** 
separation component 9 for realizing the circularly-polarized wave prepared in one principal plane of a substrate 
1. 

[0035] 6 is the ground electrode which countered the radiation electrode 2 and was prepared in another principal 
plane of a substrate 1 . 

[0036] Moreover, an electric supply means is electrically joined to a radiation electrode at the side face and both 
the principal planes of a substrate 1 , and the ground electrode 6 is formed in non-contact. 

[0037] It constitutes the capacitance component, respectively between the radiation electrode 2, between feeders 
3 and the ground electrode 6, and a feeder 3 while the electric supply means consists of feeders 3 and 4 and the 
electric supply section 5, a feeder 3 is formed on the principal plane in which the radiation electrode 2 in a 
substrate 1 was formed, and it is carrying out the band form configuration and moreover has an inductance 
component by feeder 3 the very thing. Moreover, while the feeder 3 is preferably formed in the radiation 
electrode 2 and one, as moreover shown in the after-mentioned, the feeder 3 has the part which has countered 
both ends with the radiation electrode 2 through a slit 8. In addition, with the gestalt of this operation, although 
the feeder 3 and the radiation electrode 2 were formed by one, a feeder 3 and the radiation electrode 2 may be 
isolated, it may prepare on the same principal plane of a substrate 1, and they may be electrically joined by 
conductive members, such as solder. 

[0038] furthermore, it has a capacitance component, respectively between the radiation electrode 2, between 
feeders 4 and the ground electrode 6, and a feeder 4, and constitutes a part of each matching circuit while the 
feeder 4 is formed on the principal plane of a substrate 1 , and the side face established in the abbreviation 
perpendicular, has the band form configuration boiled and established and has an inductance component by 
feeder 4 the very thing too. It connects with the feeder 3 electrically and the feeder 4 really considered feeders 3 
and 4 as the configuration with the gestalt of this operation. However, the configuration of having isolated and 
formed feeders 3 and 4 and having connected between them electrically by members, such as solder, as above- 
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mentioned may be used. 

[0039] Moreover, the electric supply section 5 is formed on the principal plane of the same substrate 1 as the 
ground electrode 6, and is connected to an extemal circuit. It connects with the feeder 4 electrically and the 
electric supply section 5 really considered a feeder 4 and the electric supply section 5 as the configuration with 
the gestalt of this operation. However, the configuration of having isolated and formed a feeder 4 and the 
electric supply section 5, and having connected between them electrically by members, such as solder, as 
above-mentioned may be used. Furthermore, the key objective of the electric supply section 5 is connecting an 
electric supply means and an extemal circuit electrically by being joined to an extemal circuit, when using a 
feeder 4 for connection with an extemal circuit, it becomes unnecessary and an electric supply means will 
consist of feeders 3 and 4 in this case. In addition, by forming the electric supply section 5, the surface 
moxmting of an antenna becomes possible, and in case it is the assembly of equipment, productivity improves or 
it becomes possible to suppress dispersion in a property. Moreover, if the electric supply section 5 is not 
formed, since an extemal circuit is electrically connected with a feeder 4 by solder etc., it is desirable for the die 
length of a feeder etc. to differ, and for dispersion to occur in a property, and to form the electric supply section 
5 preferably by the coverage of **, such as solder, or the difference in a spreading location. 
[0040] In addition, although the electrode formed with printing, plating, etc. was used with the gestalt of this 
operation so that it might mention later as an electric supply means, the conductive member of a rod-like 
structure or a sheet-like object may be embedded at a binder or a substrate, and may be attached in the principal 
plane and side face of a substrate 1 . 

[0041] 7 is the electrode for inmiobilization electrically connected to the ground electrode 6, and the electrode 7 
for immobilization is connected to the ground of an extemal circuit, two side faces in which may form 1 thru/or 
two or more electrodes 7 for immobilization in each side face of a substrate 1 , and a substrate adjoins each other 
although pair [ every ] a total of four pieces were prepared in the side face of the opposite side with the gestalt 
of this operation the side-face top of the substrate 1 with which the feeder 4 was formed, respectively — 
respectively — 1 thru/or the electrode for multiple anchorage — you may prepare — one side face ~ the electrode 
7 for immobilization — 1 ~ or more than one may be prepared. 

[0042] When thinking the shock resistance after antenna mounting as important especially, it is desirable to 
prepare in a side face on all sides and the side face of the two way type which counters at least rather. 
[0043] Moreover, as shown in drawing 3 , in order to secure dependability, such as soldering nature and thermal 
shock resistance, it is desirable [ the height HI of the electrode 7 for immobilization ] that it is [ of the substrate 
thickness L3 ] 30 - 50% preferably 20 to 75%. It is for a possibility of it becoming difficult to secure 
dependability, such as soldering nature and thermal shock resistance, if HI is too small, a radiation electrode 
and capacity coupling being caused if too large, the clock frequency of an antenna being put out of order, or loss 
becoming large, and degrading antenna gain to arise. 

[0044] In addition, with the gestalt of this operation, although the electrode 7 for immobilization was formed, it 
is not necessary to prepare especially. That is, by the configuration of an extemal circuit etc., the ground 
electrode 6 may be connected to the ground of a direct extemal circuit etc., and the electrode 7 for 
immobilization becomes unnecessary as mentioned above in such a case. 

[0045] However, since dispersion in a property arises when it carries out or jointing materials for corrugated 
fibreboard, such as solder, adhere to the ground electrode 6 that it is easy to do surface mounting by forming the 
electrode 7 for immobilization, it is desirable to form the electrode 7 for immobilization and to join the groimd 
of an extemal circuit etc. to this electrode 7 for inmiobilization with solder etc. preferably. 
[0046] Moreover, as shown in drawing 5 , as for the ground electrode 6, it is desirable to prepare and constitute 
the fixed clearance Tl fi*om the rim section of a substrate 1. It is for preventing overflowing into substrate 1 side 
face by the little location gap at the time of electrode formation. As for the magnitude of a clearance Tl, it is 
desirable preferably to prepare 500 micrometers or more at least 200 micrometers. Since the part of the 
electrode 7 for immobilization is attained to the side face of a substrate 1 with the natural thing at this time, a 
clearance Tl does not exist in the part of the electrode 7 for immobilization. In addition, the clearance Tl said 
here is the minimum clearance. 

[0047] Moreover, also as for the clearance T2 between the electric supply section 5 and the ground electrode 6, 
it is desirable preferably to prepare 500 micrometers Oi more at least 200 micrometers. This is for preventing 
causing unnecessary capacity coupling, if the electric supply section 5 and the ground electrode 6 approach too 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/1 2/2005 



JP,2001-203529,A [DETAILED DESCRIPTION] 



Page 6 of 9 



much, or short-circuiting elec^^llly with soldering at the time of moun^jLi antenna in the circuit board. This 
clearance T2 shows the thing of the minimum clearance. Furthermore, it can be made to realize easily by 
preparing crevice 6a which hollowed the electric supply section 5 of the ground electrode 6, and the part which 
counters rather than other parts and which becomes abbreviation horseshoe-shaped, for example as a 
configuration which forms a clearance T2, as shown in drawing 5 , and forming the electric supply section 5 in 
this crevice 6a. 

[0048] Moreover, width-of-face T3 of feeders 3 and 4 has 0.5-3.0 desirablemm. When this has the too small 
track width of face of feeders 3 and 4, it is because the amount of inductance becomes large too much and it is 
lost, and it is for joint capacity with the radiation electrode 2 and the groimd electrode 6 becoming large too 
much, if too large, and causing mismatch loss. 

[0049] Moreover, although feeders 3 and 4 show only the straight track, they do not necessarily need to adhere 
to this, the discontinuous step section is prepared on the way, or they prepare the continuous taper section, and 
can make it possible to take impedance matching easily in drawing 1 -3. Moreover, two or more tracks which 
do not have to make feeders 3 and 4 one may be established in abbreviation parallel, by preparing the step 
section and the taper section in two or more tracks, that it is e2isy to take adjustment of an impedance, it can 
carry out or the bandwidth of an antenna can be expanded. 

[0050] Next, the slit 8 prepared between the radiation electrode 2 and the feeder 3 is explained using drawing 4 . 
It is being able to take the large inductance component of feeder 3 self by lengthening effectually the die length 
of the 1st feeder 3 of the effectiveness of a slit 8. It can prevent that make a feeder 3 thin too much by this in 
order to earn a part for an inductance, and loss increases. It is being able to adjust the joint capacity between the 
2nd feeder 3 and the radiation electrodes 2 of effectiveness. What is necessary is to extend eight slits to make 
joint capacity small, and just to narrow eight slits to enlarge. The 3rd is being able to make it easier to lower the 
clock frequency of an antenna conjointly with the slit for frequency regulation mentioned later, and to 
miniaturize. It is desirable to make width of face to 2mm or less, and to make die length into 30% or less of the 
die length of the side of the radiation electrode 2 like [ the width of face of this slit 8, and die length ] the slits 
10, 1 1 , and 12 for frequency regulation mentioned later. It is because the mode of operation of an antenna will 
change if width of face is too wide, loss does not increase, or desired impedance matching will no longer be 
acquired if it is because it becomes impossible to fulfill the below-mentioned circularly-polarized- wave 
property and die length is too long. Moreover, although only the slit also with this straight slit 8 was shown, it is 
not necessary to necessarily adhere to this, and the discontinuous step section is prepared on the way, or the 
continuous taper section is prepared, and it can make it possible to take impedance matching easily. Thus, that it 
is easy to take adjustment of an impedance, it can carry out or the bandwidth of an antenna can be expanded. 
[0051] moreover, it is shown in drawing 4 — as — the gestalt of this operation ~ die-length T four of the slit 8 on 
either side, and T5 — abbreviation the same die length — carrying out — width of face T6 and T7 — 
abbreviation ~ although considered as the same width of face, tiie die length and width of face of a slit 8 may be 
changed by right and left. By such configuration, it is easy to take the adjustment of an impedance and, 
moreover, adjustment of a frequency becomes easy. 

[0052] An alloy with the metals (Ti, nickel, etc.) of everything [ electrode / 7 (it abbreviates to each electrode 
hereafter) / the radiation electrode 2, the ground electrode 6, the band-like feeders 3 and 4, the electric supply 
section 5, and / for immobilization ] but the metallic material simple substances of Ag, Au, Cu, and Pd, those 
alloys, or said metallic material etc. is used. In these ingredients, since workability is very excellent in case a 
property and each electrode are formed, the alloy of especially Ag or Ag, and other metallic materials is used 
suitably, furthermore, each electrode may come out fmther, may form and may consist of two or more layers 
more than a bilayer. That is, a corrosion resistance good metallic material etc. may be formed in the front face 
of each electrode in order to raise corrosion resistance, rust-proofing nature, etc. Moreover, the chemical 
treatment of the electrode sxuface may be carried out for the same purpose. Furthermore, at least one of oxygen, 
nitrogen, or the carbon may be included in extent which does not affect a property as an impurity at each 
electrode as an impurity. Moreover, between an antenna and each electrode, tiie film of other metallic materials 
may be formed as a buffer layer, or corrosion resistance good metallic material or good protective coat etc. may 
be formed for the purpose of protecting each electrode on each electrode etc. in order to raise adhesion 
reinforcement etc. a corrosion resistance good metallic material ~ carrying out ~ gold, platinum, titanium, etc. - 
- moreover, resin, such as an epoxy system and a silicon system, is mentioned as a corrosion resistance good 
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protective coat. Furthermore,^J^ast one of oxygen, nitrogen, or the car^^fcnay be included in extent which 
does not affect a property as an impurity at each electrode as an impurity. 

[0053] As for formation of each electrode etc., print processes, plating, the sputtering method, etc. are used. It is 
more desirable to use print processes, when it is more desirable to use the sputtering method and plating when 
forming especially the thickness of each electrode comparatively thinly and it forms comparatively thickly. In 
the case of the gestalt of this operation, print processes were used on the groimds that productivity is good etc. 
The paste with which metal particles, a glass frit, solvents, etc., such as Ag, were mixed was specifically applied 
in the predetermined configuration on the antenna, heat treatment was added, and each electrode was formed. 
Moreover, as for the thickness of each electrode, it is desirable to be referred to as 0,01 micrometers - 50 
micrometers (preferably 1 micrometer - 40 micrometers). If the thickness of each electrode is 0.01 micrometers 
or less, from a skin depth, it may become thin, the gain of an antenna may fall, it will become it easy to generate 
exfoliation of an electrode that the thickness of each electrode is 50 micrometers or more, and fault, like 
moreover cost becomes high will arise. 

[0054] Although the configuration of the radiation electrode 2 changes with classes of electric wave which 
should be transmitted and received In the case of the rectangle nothing is in the case of [ of nine separation 
component ] a linearly polarized wave, and clockwise rotation/anticlockwise rotation circularly-polarized-wave 
antenna a rectangle, a ****** form, notching, a round shape with a degeneration separation component of the 
letter of a projection that have the **** separation component which consists of a height besides the shape of a 
rectangle which has a degeneration separation component (triangular notching section) as shown in drawing 1 — 
others — the shape of a polygon with which circularly-polarized-wave conditions are frUed (a triangle and a 
square — a pentagon) It can consider as 

[0055] However, about the **** separation component 9, if a fixed rate is exceeded, in order to cause 
degradation of a circularly-polarized-wave property, using under the following conditions is desirable. That is, 
the radiation electrode 2 of the shape of a rectangle except the **** separation component 9 is considered to be 
the main radiation electrode, and what doubled the degeneration separation component 9, and this main 
radiation electrode and a degeneration separation component considers other parts to be total radiation 
electrodes. At this time, it is desirable to make area of a degeneration separation component 10% or less 1% or 
more preferably 20% or less to the area of a total radiation electrode. 

[0056] Thus, the degeneration separation component 9 can be constituted also by cutting like drawing 1 and 
lacking, and can be constituted also by adding in the shape of a projection. For example, degeneration 
separation components, such as a rectangle and a triangle, may be added to a square or the circular main 
radiation electrode. At this time, the area of being [ of a total radiation electrode ] 10% or less more than per % 
preferably 20% or less of a degeneration separation component is the same as that of the above-mentioned case. 

[0057] In the case of the radiation electrode 2 of an ellipse form, the round shape which makes the minor axis of 
an ellipse form one side is considered to be the main radiation electrode, and what doubled the degeneration 
separation component, and this main radiation electrode and a degeneration separation component should just 
consider other parts to be total radiation electrodes. At this time, one with desirable making area of a 
degeneration separation component 10% or less 1% or more preferably 20% or less to the area of a total 
radiation electrode is the same as that of the case of a rectangle. 

[0058] with the degeneration separation component 9 (notching section) ~ in the case of the circular radiation 
electrode 2, it is the same as that of the case of drawing 1 , and it is desirable to make area of a degeneration 
separation component 10% or less 1% or more preferably 20% or less to the area of a total radiation electrode. 
[0059] On the other hand, as shown in drawing 6 , the slits 10, 11, and 12 for two or more frequency regulation 
can be formed towards a core from the periphery of the radiation electrode 2. By this slit for frequency 
regulation, effectual resonant wavelength can be enlarged, magnitude of the radiation electrode 2 can be made 
small, and an antenna can be miniaturized. The more it is necessary to adjust the width of face of slits 10, 11, 
and 12, die length, and a number to the gain of an antenna demanded and enlarges width of face, die length, and 
a number, the more it can miniaturize, but since the gain of an antenna falls, it is important for it to use within 
the limits of the antenna gain demanded on a system. It is desirable to make width of face to 2mm or less, and to 
make die length into 30% or less of the die length of the side of a radiation electrode, and, as for a number, it is 
desirable to carry out to ten or less per side. 
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[0060] As stated above, by hl8^ formed the ground electrode 6 and th^Bfctric supply section 5 on the same 
principal plane, and having considered as the configuration which prepares the feeder 4 and the electrode 7 for 
immobilization which served also as the soldering section in the side face, heights, such as an electric supply 
pin, can be lost and the antenna in which surface mounting is possible can be realized. Moreover, it is the 
configuration whose soldering section is visible to a substrate side face, and since the check of a soldering 
condition, i.e., a moxmting condition, can be checked easily, the check of an antenna of operation etc. can be 
performed easily. 

[0061] Next, the gestalt of operation in another gestalt is explained using drawing 7 . 

[0062] Although it is already known that a circularly-polarized-wave property will be acquired if electric power 
is supplied to a square and a circular radiation electrode by the crossover include angle and 90 abbreviation, it 
depends for the circularly-polarized-wave property at that time on this feeder circuit greatly. It is required to 
fully make impedance matching and to especially constitute the feeder circuit of low loss. This can be attained 
by carrying out the electrode configuration of low loss which the feeder ways 14a and 14b have an inductance . 
component respectively, have a capacitance component between the radiation electrode 1 3 and a ground 
electrode (not shown), and explained with the gestalt of the 1st operation, as shown in drawing 7 . Moreover, 
the electric supply section 1 5 used for connection with an external circuit can also be made into one place, and 
can mitigate the burden of an extemal circuit. The configuration of these feeders 14a and 14b and the electric 
supply section 15 and other contents except arrangement are the same as the gestalt of the first operation of the 
above. 

[0063] Then, an example of the attachment to the circuit board of an smtenna in the gestalt of this operation is 
explained. 

[0064] First, it has the desired land pattern connected to a grovind electrode and a feeder circuit (transceiver 
circuit), and the antenna of this invention is mounted on the circuit board printed / applied, and the cream solder 
of an amoimt suitable here carries out reflow processing, and solders to the circuit board. In addition, in order to 
raise attachment reinforcement at this time, an organic binder etc. may be formed between an antenna and the 
circuit board. Moreover, it is desirable to cover the circuit board in the shape of a box, and to shield it using the 
compound plate of magnetic plates, such as conductive plates, such as a griddle, a copper plate, and an 
alviminum plate, and a ferrite plate, a conductive plate, and a magnetic plate etc., so that it may be influenced 
neither by the electric wave from the outside nor radiation. 
[0065] Next, the application using an above-mentioned antenna is explained. 

[0066] Drawing 8 is drawing showing the wireless LAN equipment which used the antenna of this invention, 
and is set to drawing 8 . Electronic equipment, such as wireless LAN equipment and a personal computer by 
which 20 and 21 were connected to 22 and 23 were connected to the wireless LAN equipments 20 and 21, 
respectively, A receiving means by which 24 was prepared in wireless LAN equipment 20, a transmitting means 
by which 25 was prepared in wireless LAN equipment 20, A receiving means by which 26 was prepared in 
wireless LAN equipment 21 , a transmitting means by which 27 was prepared in wireless LAN equipment 21 , 
and 28 and 29 were prepared in the wireless LAN equipments 20 and 21, respectively, and they used the 
antenna shown in drawing 7 from above-mentioned drawing 1 . 

[0067] The data signal sent from electronic equipment 22 is modulated with the transmitting means 25, it 
changes into a predetermined sending signal and the sending signal is transmitted from an antenna 28 to 
transmit predetermined data to electronic equipment 23 from electronic equipment 22. It is received by the 
antenna 29, and restores to the sending signal which transmitted from the antenna 28 to a predetermined data 
signal with the receiving means 26, and the data signal is sent to electronic equipment 23. 
[0068] Conversely, the data signal sent from electronic equipment 23 is modulated with the transmitting means 
27, it changes into a predetermined sending signal and the sending signal is transmitted from an antenna 29 to 
transmit predetermined data to electronic equipment 22 from electronic equipment 23. It is received by the 
antenna 28, and restores to the sending signal which transmitted from the antenna 29 to a predetermined data 
signal with the receiving means 24, and the data signal is sent to electronic equipment 22. 
[0069] With the wireless LAN equipments 20 and 21 constituted as mentioned above, since antennas 28 and 29 
can be miniaturized very much, it moreover receives horizontally and directivity of a transceiver property can 
be enlarged, while limitation of arrangement of the wireless LAN equipments 20 and 21, the arrangement 
location of antennas 28 and 29, etc. decreases and a layout becomes easy, data conmiimication can be 
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performed certainly. 

[0070] In addition, although explained using wireless LAN equipment, an application is not necessarily limited 
to the above-mentioned contents, and can be widely applied in a radio device here. 
[0071 ] Next, one gestalt of operation of antenna equipment is explained using drawing 9 , 
[0072] The radome (covering) for the antenna which becomes this invention with above-mentioned 16, and 17a 
and 17b protecting this antenna equipment in drawing 9 , or securing weatherability, such as waterproofing, and 
18 The low noise amplifier substrate with which electronic parts, such as a semi-conductor, a filter, resistance, 
and a capacitor, were mounted. The coaxial cable and 19b which transmit it to a digital disposal circuit after 19a 
amplifies the signal received with the antenna with low noise amplifier, or supply power to low noise amplifier 
are a connector for connecting this antenna equipment to a digital disposal circuit or a power source electrically. 
This antenna equipment can be easily installed in the location which was most suitable for transmission and 
reception of the antenna equipment which is separated firom a digital disposal circuit or a power source, and 
various application applications can be made to suit flexibly by considering as the antenna equipment which 
consists of such a configuration. Moreover, the antenna and the low noise amplifier which become this 
invention are protected from dust, an impact, etc., ** can also do ****** firom a rainstorm, high hvimidity, etc., 
and the antenna equipment holding high-reliability can be offered. 
[0073] 

[Effect of the Invention] The radiation electrode which this invention coxmtered one principal plane of a 
substrate and a substrate, and was prepared, It connects with the ground electrode coimtered and prepared in the 
principal plane of another side of a substrate, and a radiation electrode electrically. And while being prepared 
for the both sides of one [ at least ] principal plane and the side face of a substrate, and a ground electrode is 
equipped with the electric supply means formed in non-contact and an electric supply means has an inductance 
component By having considered as the configuration which has a capacitance component in an electric supply 
means, between radiation electrodes and an electric supply means, and each ground inter-electrode, there is no 
electric supply pin, automatic mounting is possible, and manufacture is easy, the yield is high and it becomes 
still easier to property adjust it. 

[Translation done.] 
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[003 7] ^^mmmM 3 . 4 stfjf&fligB sx-^t 

^5nT43!P. «&«$l3l±SteUc^3ttSS(*fll1S2^ 

Sfc. mSi^ 3 U < liScWSIS 2 J:— ftlcjgfig? 
Wl^lcX'J-y h8^/rLTSScltWi2i:jt^lRlLTV^.5gP 
iBcWmS 2 ^-«:T'Jg^ L fc A\ iS&mi^ 3 St>*St*W1S 

2%BssaiLTatsi<^>iRi-±s±icS{t. ^ne>^¥Ba 

[0 0 3 8] Htt:i^mig4li. Sffil co^atfS^iSlc 

WxE«jlt), «&«S3, 4ig:RI8tLT^tt, f-ne. 
[0 0 3 9] Sfc. *&ag|55a. 7-Xtt<l6 tIBICS 
.^T'ti. ^fSL4tll^^5l,i-imiS.tl.rc, LA>L 

tuj^©jit>> ie&mi^4 i:«&«gP5^RiKLTig: 

^IB|-r5Ci:T*fe»3. )f&S^4^na5|HlKi:<:D}g)^fcffl 
m*S3. 4»CT#lfie?nS<li;ti::feS« ^3o. *&SSP5 
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[0 0 4 0] %3o. *IISatD}g.^T'«. i^^Si: UT 

[004 1] 7 tir-xuse fcsawicg^i^^nfcH 

ti5„ *iiss<7)fg.«T'a. !t&mi^4*^^ite.tifcSffii 
«ffliM±fc^ ^©Sj^«!]©Mtc^-n^^n-jt<ffo^4 
^ats^tfc*^ s« i w^fiast i nm.mf^<om&mmm 

7^t9:ttTt>fii/^L, »ffi(DKt)-&^ 2fiiMti:^n^ti 
ITl/S^ScSSfflaH^SttTfe^i/^b. -OOIMIC 

20 [004 2] mc. T ly'ri-mm'ikcDmm^ii^mm-r 

[0 0 4 3] X. 03fc5^'rJ:^»c. @^fflf|®70ilf 

^•rsrciitc, Stgjp^iL 3©2 0 — 7 5%. »SL< 
a. 3 0—5 0%TfeScl t^^HSLV^o H 1 *vh^-r 

[0 0 4 4] **5. *5ISa«miT'ti. ia^ffia<S7^ 

•D^gifiSciUcjcoTti. 7-xm®6^iaig^i.g|5iiigs<75r 
-x§tg)^-r5«^*^*t)> c:®«^#&ic{±, ±m 

[0 0 4 5] L*^b**^e>, HSra^117:&K:tt5<li: 
CCD@^fflm<17 i:ngi5!eIBS«7-X*ifi:*iiiBa*H 

[0 0 4 6] X. y— xmiseti. mstc^t^^K. 
s« 1 <o3i.i^6^e,-^(oPiP^T 1 ^^ttT^^-rso 

feS. BaraT 1 «;»c**{±, ij?*<i:t200;tm. » 
Sb<{±. 50 0/iml.X±^{tS<:i:ft^g$bt\ CO 

JO S-pabTt>SOT% llffifflmffi7<3!)8i5»U:ttRiraT 1 
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[0 0 4 7] Sfc. if&mgi5 5 4:7'-Xllfii6i:CO[SiF^T 
2 tSfc. i!/''*< i:t2 0 0/im. {if^U<li. 500 

(t. C©IHffi6 a rtlCil&figC 5 *tStt set T> 

[0 0 4 8] Sfc. «&«ili3, 4«)i|iST3t4. 0.5 — 
3. Omin*^aSbl/\ cniix if&«iS3. 4<OiSgB&|@ 

2 st;7-xm® 6 i:<oiS-&^s*^:^^ < * 0 -r 

[0 0 4 9] Xs 0 1 ~3Tl±, «&«i^3. 4liXM-' 

[0 0 5 0] «t*t«112 t*&«*S3 iitoratciS^t 
e.nfc:XU -y hSlCOV^T. 0 4 ^rffll^^TlfiWrSo X 
U «y h8(0ilbm<Dm 1 ti. 3<Dm5«r^ja)6«)k:S 

>'XiJ-:&ig!<'fci6»Cif&@Sl3*!ffl<Lia^T. 
Sp-rSil t;S:|»±-rSiii:*^T'*So ^^(73^ 2 a. 

3 WMmm 2 M(OiS-&^a«rlS6i5T $ S c T-fe 
So iS^SS^/J^^ < L;rct,^i:^l±. XU h SiIb^/a 
xy -y h8i|S«:$lE<-rn{SJ; 
i\ ^3{±. ^KE-rs^iSSt^Sfflxu >y htffl^o 

-e*5Ci:-eSBS, <ltDXU-y h8©ipg. St/MStt. 
^SE-rS^tSScPSfflXU -y M 0, 11, 12 iilB]^ 
i|iil± 2 mmt<T^ g5 tt)5!lW«1S2 OSOg^® 3 

•3. msA^gf^si:. mM^-Tve-^^-vx^^A^tt 
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StXhU-h^xy -y hO*^?r^bfc*^ !^^■rL^>C 

XM-a-*<^ati:5ttiSJ;3»c-rsci:;i!)^T'*5o ctOJ; 
^ LT. > t!-:5»'>X®^-&^ISJ t) -^-r < Lfc t) ^ 

[0 0 5 1 ] sfc. m4ic7n-rmt!i. *iDsa®jg.^T' 

;fe;&0X'J'y h8«g^T4, T 5 ^:BS|S1 CS^ i: 
*iT6. T7«rB&|B|Ci|@tLfc*^ XU-yh8<Dg 

T. -i've-^vx<D^-&1tJgrajt)-^-r<. LA^feSifi^ 

[0 0 5 2] «(S«8i2. 7-X«ffi6. ^«Oif&11i!ia 

3. 4. «&«gi5 5. mmmmmi axT. =&®isi:K 

•T) a. Ag. Au. Cu. P d tD^S«i^*f*. 

(Ti, NiH) i:o-a-^^ir*m^e.n2.o cn?.© 

#affi<^)ra{c. a5^^**i!^l«l±$-li-SBB<I^T% ffi 

[0 0 5 3] ^mmm<nfemt. mm.'^i^ -y^^sst; 

X^^-y3"J V^/^6:5:^^A^fflt/^e,nSo ItlC^mfiSO^)? 
;&it«SW»<)gfiK-rsii^tl±, X/S-y^i'J^'^jSJ^,^ 

ffli,^fco Sf^Wtcii. Agl|tDifeS8!r?i:;^f^X7y-y 

B^r-m^u iftism^m^x. ^mm^j^0S.Lrco s 

tc. ^mm<ommiiiO. O l Mm-SO^tm m^L< 
lil iim~4 0nm) ^-TSC i: Ll/^o §WS<^ 

mmti^o. 0 1 MmJWTT'^si:. x^^^vT'yx.fcD® 

so ISJP*'5 0|tmJit±t?«Si:, «S©flJ8t*'5l^b^-r 
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[0 0 5 4] immm2<omik\'t. sisft-rs'^^mis 
tt (Hftjg, eg^jK, sftjg ) ii-raci:*' 

T'^So 10 
[00 5 5] fib. ^iSm^gl^^9^^:o^,^T^i. 

T 9 ^^i^fc^Jg^coawaH 2 

ffiffiti. 2 0 %£(T. »S L < a, 1 %JLX± 1 O %t^T 
[0 0 5 6] (i«J;^tc. $g3l:5>glll? 9 igiooj; 20 

(020 %j.xT^ L < ti. 1 %Jii± 1 0 %&rfr'^^ 
[0 0 5 7] mpim<DWimmm2<om-&ii. mHrncom 

^^'^t>^rc'b<Di)'^'^mmmtm^ni,iSi^,\ ceo 30 

2 0 %iHT. {If S b < tt. 1 %iX± 1 0 %J-XTtC-r-5iD 
[0 0 5 8] ffiil^ft^? 9 (WD^^^as) f>t^P3fg® 

mmmmz commit. mi(om-^t.mmT'S>*y. ±mm 
Tx L < tt. 1 %JJ(± 1 0 roWTt-rsojb^as L 
[0 0 5 9] -73. m6\c^T^'?ic^ mmmziom 

MO. 11, 1 2^|g;{tS<li:A^T-^So CO^jg^ 

0. 11. 1 2<om. s^. ssi^snszvr 
< -rntf-rsts if/MJ{frsc fcjb'-T^s*', 7 
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■rS05*'ll* LI/-'., 

[0 0 6 0] i:(±^^fcj;^tc. T-xiiieg6t*&®a5 

[006 1] i^tc. giJ*}g.®lc^3ttS. *SScojg.«li:-3 

[0 0 6 2] lET^Jg, Pgjg<^)Si«ffi<itC2?MftS. 118 9 
0 ST'it&m-rS t P3<liS1ttt*n#e.nS C 14 -TT- left] 

iltll*. 07lc55'r<k3lC, )t&m$9Kl 4 a, 1 4 b*^ 

mi»l 4 a. 14 b, iS&®aPl 5©Jg«. iaM*<0**< 
[0 0 6 3] m^^^X. 2(s:SISfi©)g,«tC*3ltS. Tlyy-i- 
[0 0 6 4] S-r. T-XttHSO'iiigSigBS 

t<omicmfx'kj;ii\ ^mmiR^nmti^^<om 

[0 0 6 5] i^lc. i^fOTi'-r-f *fli«/'>:rciSffle>Jlco 

[0 0 6 6] 08tt*^WO7'V-r-^-*fflU-'fc^L A 

N^@^^x-ri2T-feO. S8tc*3l/>T. 20. 2 114^ 

n^'ti^iS L A urns. 2 2. 2 3 n^'n^ l a 
nmmz 0.21 »c^n^ns«!*nfc>'^-y-f;i/3v 

tfi-^'^Hom^^gl. 2 4 14^11 LA Nils 2 0F«3 

tctatt&nfc^fi^s. 2 5t4^;^L A nmm2omc 
wnf ^ntcmm^m. 2 e nmu l a n 2 1 p«itc^ 

It ^ n/cS«^©. 2 7 L a N 2 1 rt »c^tt 
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e. nrcmm^m. 2 a, 29 n^nt'nmm l a n s« 
20.21 K^n^nmif^ti. ti^^nm 1 t^^mnc 

[0067] m^m^ 2 2 t-ibm^m^ 2 3 t^m^^T^ 
-i'^mmi^rci^^m'^icit. s?^^§S2 2*^e.iM6.nT 

^^»csgiL. ^<ommm^^7y7-i-2 8t)^iimmt 

mm^n. ^(D7'-^mmm'Fm.^2 3icm^ti^o 
[0068] js»tcm?^f§ 2 3 A> e.^^ ^g§ 2 2 icm^ 

tlT*fcx-^'#^:&jtl##S2 mje© 

mr^o Ti^7^i-2 9t^ibmmvrcmmmmt. zv-r 
^»c«»i*ti. ^•®v^-^fm^t±m?«igg2 2fcjsie.n 

So 

[0069] i:A±oimcmm-s^titcmm l a n»b 2 

0. 2 1Tt±. T>7^-f2 8, 2 9^|^^t/h5ift-rS 

tt*:*C^<T'*ScOT% MiSLANSB2 O, 2 1 <DIB 
7V-r-f2 8, 2 9«DES«m^«0|5BS*''>5S:< 

[0 0 7 0] *:J3. CCX'li. ftSSIL A N«B«:ffll/^T 

[00 7 1 ] ia9^ffll,'«T7'i^x:^«B©SfeSfi® 

[007 2] 09lC33l,-'T, 1 6li±2E<0*^B^(C^-5 
T-Vx-f, 17 a. 17 btislET'Vr-t^B^r^SUirc 

-) , 18a. iff-ma^. y-fjv^. a^T^^vit* 
^iltT:y7■i-X'^mL■rcm^^xn-y ^ XTz^yx-mm 

:^gB^OSISm^^:t,o i: fcjaLfc*imfc*r>7^-t^B 
[00 7 3] 
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^\^xm»^nrz7-7.'mmt. wiMnmtnmi\cm 

tLfcWcioT. it&rakrv*^^<. iKiieaRlftBT. 

iaji*«T> ^et)*<is<. 

JO B^t^^o 

[03] 2|s:^®— JliSS«55Jg.«tcfettSTV7^'^«r5^-r 
[04] *:^<0-SISfttOm.®lC:fe(tS7>x-f«)5i[« 

[06] if.m^(n>m<nnm<oBmcis^)^7:y7-j-<r)WL 
[08] 2|s:5gW<07'i/7^-^-*ffll/'';fe^SlLAN^B^^ 

•r0 

[09] :i^^<D7l/y-i-^m^^rz7^yy-i-^m^7nt 
e9r90 
50 [?5^'OiiR«] 

1 s« 

2 aitaii 
3, 4 f^imm 

5 sgmsB 

6 7^— 

7 @5effl«® 

9 mm^mm^ mMWimK>{K^^^ 

10. 11. 12 ^JSiaiSlEfflX'J-y h 

1 3 Ki^mgi 

14a, 14b i^i^ 
1 5 i^SIS 

1 6 T^y^-f 

17 a, 17b \yY—U 

1 8 a-y-rxrvT/sts 

1 9 a ISItt-ir— 

1 9 b -33^.^^ 

2 0. 2 1 ^i^L AN^B 
2 2.2 3 m^^§§ 

50 2 4.2 6 
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F^— A(##) 5J021 AAOl AB06 CA06 FA17 FA26 
HA05 HA10 JA07 JA08 
SJ045 AA01 AA02 AA05 A605 AB06 
DA10 EA07 GAOS GA06 HA03 
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